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La presenle invention se rapporte d'une facon 
qcnerale aux detendeurs, et nolararnent a ceux 
utilises communement sur les appareils frigorU 
iiques, et el Ie a pour but de permettre la rtaiisa- 
ion d'un obturateur de detente utilisabie sur 
es appareils pour permettre la detente du fluide 
ngongene utilise. 

Les obluraleurs de detente utiles generale- 
iieni sur les appareils actuelletnent connus com- 
Mjrttnt un siege melallique *ur tetfuel vient 
apptiquer, pour reaiiser une fermeture eUncbe 
in poinleau ou une bille, monte sur un'ciemenl 
uobile dont le deplaccraent est alors command* 
«r un regubteur servant a appliquer ledit poin- 
«rau ou la bille contre son siege ou a I'en etarter 
egrrement pour la detente du fluide fngorigene. 

I> noinbreusrs recherches ont ele effect uees 
>our rcmrdier aux inconvenients bien connus 
.es dispositifs de re typ,, a Wu ir prineipale- 
m-nl les possibility d'oxydation par suite de la 
mure melallique des pieces en rontact, la possi- 
ble de collage d'irnpuretes ou ,Ie poussieres 
fin ru.,*rhcnt un fonclionnempnt parfait du 
.-tendeur. U rormation de gouttelelles d'eau 
[ h" depot de gbcons lorsque le Ouide frigori- 
: nr est ^ charge d'humidile. de, phenomenes 
Wctrtroyve qui genent | c fonrt innnem.nl de 
♦•nsemble, etc. 

Klani donnee la rigidile des p,7™s en teniae! 
nr fermeture parfailcmenl elanrhe sans coin' 
i-mrnl ne pcul etre realisee que <rarr a u.i ali- 
nenienl parfait lfu polnlpail r{ , Ju ^ 

que. Or cet ali K neinent est difficile a o»|.. n ir 
.|n> Hmdage. Par contre. si Ion presoil des 
^es.de guidage, des phenomena d'hvsleresis 
euvem grner Ie fonctionnemeut salisf.'isant du 
2S* W;W r ° mph? i'"" 1 '*""'^ 'ie, rrsultals 

Ln des but* de ImvcnHon est «V remedier aux 
^nnvrn,enl.s de res detendeurs mnnus. File est 
^rruil,^ dans un llbluralfjur ||f|||r d , u . n(|| . ur 
oiamment, pour apjtareils frigorifiques, rararlr- 
^ ™re qVil comporte unclapel a surface active 
ane venant coupler lors de la fermeture asec 
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un Joint en matierc plastique (avantageusement 
en forme de rcmrJelie) reposant sur une.porlee 
du detendeur, de maniere telle que la face plane 
du clapet vienne^s appliquer fortemcnt contre la 
face superieure de ce joint en realisant une fer- 
meture elanche par cooperation de surfaces pla- 
nes paralleled elastic* dement leformables. 

Suisant des no^icularites Je rinveniion, le 
c!apet peut etre en maliere rigide, mais il est 
asantageusemenl euibii lui-meme en une matierc 
plastique, supportee event uellemcnt par un.? 
ptaque rigide. Les mat iwes constitutive* ducto pel 
et du joint contre lequel il vient s'appliquer 
et qui agil a to maniere d'un siege ^ont choisies 
en tenant compte de leurs qualites de plasticile 
en vue d'obtenir une etancheite parfaile. 

I^r joint en mal iere plastique contre lequel vient 
repovrr Ie clapet presenle *vanlageu*ement une 
partie tubulaire seiunt %'engager dans Turiflce 
de la portee du delendeur en assuranl ainsi le 
renlrage de ce join! en forme dt siege, el une 
partie e.xternr en forme de bride nu tie rondelle 
reposant ^ur rrllc porter a !,, niamrre d'un epau- 
lement el contre laquelle vienl s'appliquer la fart- 
plane du clape!. 

Ce joint pourrait rgaJemml awiir siinpU-nienl 
la forme d'une rnndelle s'adapUnl rn |»arlie dans 
un logtrmenl forme fmr exemple par un ronlre- 
alrsage de la p.irlre du dricndeur, re logrmcnt 
assuranl ainsi la iinV m plan* i*l ren!ragir de 
la rundHle. II pourrail aussi a\<»ir toute aulre 
forme deviree prr^nlanl une face superieure 
plane capable de roupi-rer avec la fare exlreme 
du clapet d obturation. 

l-a matiere plastique ulilisee pour runslilurr 
ces elrmenlv de robluraleur. qui peut etre 
par exemple une resine synlhetique u base de 
polystyrene, ou I'un des produils denmnmes 
r ryslan , nylon 9 , etc., j, de preference, une 
resistance notable au forid et aux haules tempe- 
ratures sans \ubir de deformation. . Ainsi, elle 
resistera avantageusement ;i des temperatures 
romprisesentre — /"iPCel I 00°C L'obtemion 
• le rnalirres plasliques presenlant res carjct-- 
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risUquu est actueilement co. ue. La resistance 
meoioiqu* de cetle matiere sera, „ ou "e s"! 

jomi en forme de siege sur sa Dortep i« ~u~>* . 
I- joint * comprint iegSeS en £ 
uae fermeture etancfae. realisanl 
La nature plastique de la ou des matieres ulili 
sees pour la construction de cet oh»n~, 
prime radicalement les rSSiS^SL^ 
. ou d-electrolyse des obturated ^n„ S .'°" 
que la formation de SSSaZ — 

gene et qui se de?o«„t lor, de la diem? de 
sincrusterdanslesfacesacliv M rf.r„" * de 
r-nt .pour -^^X^-ITSX 

,«.> ^.r^iL^sr 

La fjS. 2raontre defacon anahujue un mode d- 

■ Le dispositif connu qur 
P«rte un po.nteau / f , 10 „., sur un * Si £L" 
We du rcauialeur (non reprevnle?,!? w ^ 
ce pointeau Han, P-r^iel"'; ^ 
on en une matiere aail £ u ^*«J 
s app.que, ,„„ ue „ fermf(ufc « 

; <••; »'"»••••='." / peut. dan, certain* cas etre ! 
"mpbc, ,,r un, bille en aricr i„„,vdab c ve- 
jjm * a Ppllquer ron(fe ^ ^ ^ ^ ^ ^ 

Dans le mode ,1c realign possible de I'oWu- ' 

h " c ''"I"* "ndu solidaire ,i unj „| a0 " | 
d^uppor, „-i„ e 6 (par exemple en nn- a lS ' 

•i|ijuriM'l. tlcrfciprt .) |>rr\. n|,. uiH? f^, J . 



plane libre dirigee vers ie tos pour'cooDere^ 
avec.un joint en matiere plastiouri m.,n^' 

4uer par sa face infeneure p^ane contre r n rL-i* 
J-tJJfctaw <« Joint f ,„ .S3: 

n*rt«™ • , de 1 """lion, dans le domai- 
ne des equivalences techniques. 

BtSUMt 

^HS^T^ de d * ,en,e - "olamment pour 
comporte un clapet a surfare active plane ven»n. 
cooperer lors de la fermeture ai u„ S 

Z P,M,lqUe "n fS 

de rondelle. repoiant sur une portee du delJn 
deur d e ^ Mh ^ ^* **J 

vienne sappl.quer forlement contre la £ 
de « J«i»« en realisanl une fermet * 
euncbe fm cooperation de surface, plane, 

2» Mode, de rwliiation de cet oblurateur 
prejenun, ,e, partieuhri,^ conjugable? 1 ^ 

I ou'n^LS: " ^ 

! *• Si le cia,>e( est en matiere plastique i| 
»U|,porte. par une plaque rigide; 
c. Les matieres constilutKes du elawi e i/„ u 

dast.r,l f , de man.ere a realise, une fermeture 
Ijces pbnes de res elements; 

.vnih'f' cla P e, j'/ ou »* joiol v,nt ,-n une resine 
vvnlhetiquea bow de nniwi,r.„ 
ii.-.r» . P° l . Vsl > r "W »»u en une ma- 

" ^rou ^,o b „ d r 0m,na,iWn C0 ™ 
c. Le joint en matiere plastiqjc presenle une 

t JTZ t,U ; k '" ;ndeur « »«"n.nt la retention • 

de brLi « U ? C Par "' C eX " ;rn,? en f0 »"e 

dc brnle o„ de rondelle r.pn^nl sur eelle portee 
- I mamere d un epaulement et contre laquelle 
vent sapphquer la face active plane du clapet • 
/• l-c pnnt ; , la forme d une rondelle venant 



s 'adapter en jwrtie dans un Uggcmenl forme 
par unconlrc-alesage de la portee du detrnrfeur; 

tj. La irtatiere formant le clapet ql/ou |e joirl 
est etudiee pour resislera cles temperatures allanl 
de — 70 °C a 100 "C sans svbir de deformation 
appreciable; 

hi La resistance mecanique de celtu malierc I 



ll.n.VM(i|j 

est sufHsante pour renlisrr un M'rr^e salisfaisim 
« ti joint Mir sa porte- alin d'assurer I elanrheile 
ilesirre. 

i 

ltiN.K« lil.nNhKU.K H |.i,,kx MKlKll. 
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Expansion valve, especially f or 
refrigeration appliances 

The present invention relates in general to 
expansion valves and in particular to those commonly used 
oh refrigeration appliances, and its purpose is to allow 
the production of an expansion valve that can be used in 
such appliances to allow the refrigerant used to expand. 

Expansion valves generally used on currently 
known appliances comprise a metal seat against which 
there is pressed, in order to produce a leaktight 
closure, a needle valve or a ball mounted on a mobile 
element, the movement of which is then controlled by a 
regulator that is used to press said needle valve or ball 
against its seat or move it slightly away therefrom in 
order to allow the refrigerant to expand. 

A great deal of research has. been carried out in 
order to overcome the well known drawbacks of devices of 
this type, namely in particular the possibilities of 
oxidation as a result of the metallic nature of the 
contacting parts, the possibility of dirt or dust stick- 
ing to them and preventing perfect operation of the 
expansion valve, the formation of water droplets and the 
deposition of .ice crystals when the refrigerant is laden 
with moisture, phenomena of electrolysis which hamper the 
operation of the. unit, etc. 

Given the rigidity of the contacting parts, 
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perfectly leaktight closure without jamming can be 
produced only if there is perfect alignment between the 
needle valve and the metal seat. Now, this alignment is 
difficult to achieve without guidance. On the other hand, 
if guiding parts are provided, hysteresis phenomena may 
hamper the satisfactory operation of the expansion valve 
and disrupt the uniformity of the results obtained. 

One of the objects of the invention is to over- 
come the drawbacks of these known expansion valves. The 
invention is embodied in a valve element for an expansion 
valve, especially for refrigeration appliances, charac- 
terized in that it comprises a shutter with a flat active 
surface that interacts when closed with a seal made of 
plastic (advantageously in the shape of a washer) resting 
on a bearing surface of the expansion valve in such a way 
that the flat face of the shutter is pressed firmly 
against the upper face of this seal, producing leaktight 
closure through the interaction of parallel and 
elastically deformable flat surfaces. 

According to particular features of the inven- 
tion, the shutter may be made of a rigid material, but it 
is advantageously itself made of plastic, possibly 
supported by a rigid plate. The materials of which the 
shutter and the seal against which it is pressed and 
which acts like a seat are made are chosen taking their 
qualities of plasticity into account with a view to 
obtaining a perfect seal. 

The plastic seal against which the shutter rests 
advantageously has a tubular part which fits into the 
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orifice of the bearing surface of the expansion valve 
thus centering this seat- like seal, and an external part 
in. the shape of a flange or washer resting on this 
bearing surface like a shoulder and against which the 
flat face of the shutter is pressed. 

This seal could just as easily simply have the 
shape of a washer which fits partially into a housing 
formed, for example, by a counterbore of the bearing 
surface of the expansion valve, this housing thus allow- 
ing the washer to be fitted and centered. It could also 
have any other desired shape displaying a flat upper face 
capable of interacting with the end face of the shutter. 

The plastic used to make these elements of the 
valve, which may, for example, be a synthetic polysty- 
rene-based resin, or one of the products known as 
"ryslan", "nylon", etc, preferably has appreciable 
capacity to withstand cold and high temperatures without 
undergoing deformation. Thus, it will advantageously 
withstand temperatures of between -70°C and 100°C. How to 
obtain plastics which exhibit these characteristics is 
currently known. The mechanical strength of this material 
will furthermore be high enough to ensure that the seat- 
like seal can be clamped satisfactorily against its 
bearing surface, the shutter and the seal compressing 
slightly thus producing a leaktight closure. 

The plastic nature of the material or materials 
used to produce this valve radically eliminate the 
phenomena of erosion or electrolysis found with known 
valves, and .the formation of ice crystals if the refrig- 
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erant contains a certain amount of moisture on account of 
the specific heat of the materials used. What is more, 
the plasticity of these materials allows the solid 
particles, which may possibly be carried along in the 
refrigerant circuit and which settle out upon expansion, 
to become encrusted in the active faces of the parts 
which interact to provide closure, without hampering the 
operation of the unit. Finally, it will be noted that the 
interaction of two superimposed planes with no oblique or 
vertical contact eliminates any possibility of jamming. 
Leaktight closure of the valve occurs with no friction or 
deformation of any edge, but simply by compression of the 
plastic materials of the flat faces which face each 
other. 

The description which will follow, given with 
reference to the appended drawings included by way of 
nonlimiting example, will make it easy to understand the 
invention better: 

Fig. 1 is a diagrammatic sectional view of an 
expansion valve of a refrigerating appliance of a type 
known per se; 

Fig. 2 similarly shows one possible embodiment of 
a valve according to the invention. 

The known device shown in Fig. 1 comprises a 
needle valve 1 mounted on a mobile element of the 
regulator (not depicted) of the appliance, this needle 
valve being made, for example, of stainless steel or a 
similar material. The needle valve 1 when closed presses 
against the expansion orifice of a non-oxidizable metal 
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seat 2 resting on a bearing surface of the expansion 
valve 3 in which a duct 4 is formed for the passage of 
the' pressurized refrigerant. 

This needl,, valve 1 may, in some cases, be 
replaced by a stainless steel ball which presses against 
the edges of the metal seat 2. 

In the possible embodiment of valve according to 
the invention as shown in Fig. 2 , a shutter, made of 
plastic 5 in the form of a disk secured to a rigid 
support plate 6 (for example made of metal) fixed to the 
mobile element 7 of the regulator (not depicted) of the 
appliance is anticipated. This shutter 5 has a free flat 
face facing downward to interact with a seal 8 made of 
plastic, which has an axial orifice 9 to allow the 
refrigerant to expand upon opening and resting on the 
bearing surface 3 of the expansion ■ valve . This seal has 
a tubular part entering the orifice of this bearing 
surface to retain and center said seal. 

When it closes, the shutter 5 presses via its 
flat lower face against the flat upper face of the seal 
8, thus producing a perfectly leaktight closure without 
jamming thanks to the interaction of these two flat faces 
facing each other, with compression of the elements 5 and 
8 made of plastic. 

The plastic used to form the shutter 5 and the 
seal 8 advantageously has the properties . mentioned 
earlier . 

The constructional details may be altered without 
departing from the invention, within the scope of techni- 
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cal equivalence. 

SUMMARY 

1. Expansion valve especially for refrigeration 
appliances, characterized injikat it comprises a shutter 
with a flat active surface that interacts when closed 
with a seal made of plastic (advantageously in the shape 
of a washer) resting on a bearing surface of the 
expansion valve in such a way that the flat face of the 
shutter is pressed firmly against the upper face of this 
seal, producing a leaktight closure through the 
interaction of parallel flat surfaces. 

2. Embodiment of this valve, displaying the follow- 
ing combinable special features: 

a. The shutter is itself made of plastic or a 
rigid material; 

b. If the shutter is made of plastic, it is 
supported by a rigid plate; 

c. The materials of which the shutter and/or the 
seal are made are chosen for their qualities of 
plasticity, so as to produce a perfectly leaktight 
closure through the interaction of the flat faces of 
these elements; 

d. The shutter and/or the seal are made of a 
synthetic polystyrene-based resin or of a material known 
by the trade name "ryslah" or "nylon"; 

e. The plastic seal has a tubular part which fits 
into the orifice of the bearing surface of the expansion 
valve and retains this seal, and an external part in the 
shape of a flange or washer resting on this bearing 



surface like a shoulder and against which the flat active 
face of the shutter is pressed; 

f . The seal has the shape of a washer which fits 
partially into a housing formed by a counterbore of the 
bearing surface of the expansion valve; 

g. The material forming the shutter and/or the 
seal is designed to withstand temperatures ranging from 
-70°C to 100°C without undergoing appreciable deforma- 
tion; 

h. The mechanical strength of this material is 
high enough to achieve satisfactory clamping of the seal 
against its bearing surface in order to achieve the 
desired seal. 



